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DETAILED ACTION 
Acknowledgement 

1. Applicant's cancellation of claims 5-6, 8, 10, 12-20, 25-27, 30, 33, 37, 41 in the 
amendment file on 02 Feb. 2004 is acknowledged. 

Claim Rejections -35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. ' 

3. Claims 1 and 32 are rejected under 35 U.S.C 102(b) as being anticipated by US 5747356 
to Lee at al. 

Regarding claims 1, Lee discloses a semiconductor device in fig. 3 comprising: a 
semiconductor substrate 1, column 2 line 29, having a indented section (where oxide 14, fig. 4b, 
is removed), fig. 4D, a gate dielectric 15, column 3 line 60, disposed on the indented section fig. 
4d, a gate electrode 16, column 3 line 65, disposed on the gate dielectric layer 15, wherein a 
portion of the gate electrode 16 is embedded in the semiconductor substrate 1 and another 
portion of the gate electrode is above the semiconductor substrate, first and second impurity 
diffusion layers 18 and 17, column 4 lines 12, disposed in the semiconductor substrate 1 and 
opposed to each other with the gate electrode being interposed between them, a third impurity 
diffusion layer 19, column 3 line 18, disposed in a portion immediately below the gate electrode 
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on 


in the semiconductor substrate 1, a sidewall dielectric layer 13', column 3 line 21, disposed 
the side surface section of the gate electrode 16, wherein the gate electrode 16 has a width that 
gradually increases from a bottom thereof up to an upper surface thereof, and wherein surfaces 
of the first and second impurity diffusion layers 17/18 are located at a position higher than an 
interface between the semiconductor substrate and the gate dielectric layer, and wherein the 
majority of the gate electrode 16 and a majority of the sidewall dielectric layer 13' are above the 
semiconductor substrate 1 and first and second impurity diffusion layers 17 and 18. 

Claim Rejections -35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

StoSo^ssi? stt??"*- ? invention is not identicaiiy disci ° sed ° r described as set forth » 

?L\ il k ' I *' d^ 1 ™ between the subject matter sought to be patented and the prior art are 
such that me subject matter as a whole would have been obvious at the time the invention was made to a™ 

manner in which the invention was made. ^mvcuuyuie 

5. Claims 1-2, 4, 7, 22-24, 28, 31-32, 34, 35-36, 38-39, 40, 42-60, and 63 are rejected under 
35 U.S.C. 103(a) as being unpatentable over US 6201278 to Gardner et al. in view of US 
5747356 to Lee et al. 

Regarding claims 1, 32, 34, 38, and 63, Gardner discloses a semiconductor device in fig. 
1A-5K comprising: a semiconductor substrate 502 (or 102), column 12 line 62, having a 
indented section 514, fig. 5D, a gate dielectric 524 (or 124), column 13 line 57, disposed on the 
indented section, fig. 5H, a gate electrode 530 (or 130), column 13 line 66, disposed on the gate 
dielectric layer 524, wherein a portion of the gate electrode 530 is embedded in the 
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semiconductor substrate 502 and another portion of the gate electrode is above the 
semiconductor substrate (the semiconductor substrate comprises a top surface 504 and oxide 
layers 526A/526B, the gate electrode 530 shows above the top surface 504) first and second 
impurity diffusion layers 508A and 508B, column 13 line 49, disposed in the semiconductor 
substrate and opposed to each other with the gate electrode being interposed between them, a 
third impurity diffusion layer P-, fig. 5G, disposed in a portion immediately below the gate 
electrode in the semiconductor substrate, a sidewall dielectric layer 522A and 522B, column 13 
line 38, disposed on the side surface section of the gate electrode 530, wherein the gate electrode 
has a width that gradually increases from a bottom thereof up to an upper surface thereof, and 
wherein surfaces of the first and second impurity diffusion layers are located at a position higher 
than an interface between the semiconductor substrate and the gate dielectric layer, fig. 5K or 1 J. 

But Gardner does not expressly disclose the device wherein the majority of the 

gate electrode and a majority of the sidewall dielectric layer are above the semiconductor 

substrate and first and second impurity diffusion layers. 

However, Lee reference discloses the device wherein the majority of the gate electrode 
16 and a majority of the sidewall dielectric layer 13! are above the semiconductor substrate 17 
and first and second impurity diffusion layers 18/17, fig. 3. At the time the invention was made; 
it would have been obvious to one of ordinary skill in the art to use the gate and sidewall 
teaching of Lee with Gardner's device, because it would have created a device having short 
length gate and shallow source and drain for memory chip or for device requiring rapid operating 
frequencies as taught by Lee, column 1 line 45-53. 
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Regarding to claim 2, Gardner discloses the semiconductor device wherein a distance 
between the surface of the first and second impurity diffusion layers and the interface between 
the semiconductor substrate and the gate dielectric between about 0.20 urn, column 3 line 10. 

Regarding to claim 3, Gardner discloses a semiconductor device wherein the groove 
section 514, column 13 line 1 1, is disposed at a specified location in the semiconductor substrate, 
and the gate electrode 530 is disposed on a bottom surface of the groove section through the gate 
dielectric layer 524, fig 5a-5K. 

Regarding to claims 4, 7, Gardner discloses a semiconductor device wherein the gate 
electrode 530 may be disposed by depositing the conductive material or semiconductor material, 
at least one alloy that includes at least two constituents selected from polycrystalline silicon, 
tungsten, tantalum, copper and gold, column 13 line 66 and column 14 line 61, wherein the first 
and second impurity diffusion layers include an extension 552A/552B, fig. 5K. 

Regarding claims 22-24, 28, and 3 1, Gardner discloses the semiconductor device wherein 
a distance between the surface of the first and second impurity diffusion layers and the interface 
between the semiconductor substrate and the gate dielectric between about 0.20 urn, column 3 
line 10 (channel length), wherein the groove section 514, column 13 line 1 1, is disposed at a 
specified location in the semiconductor substrate, and the gate electrode 530 is disposed on a 
bottom surface of the groove section through the gate dielectric layer 524, fig 5a-5K, wherein the 
gate electrode 530 is disposed from at least one alloy that includes at least two constituents 
selected from polycrystalline silicon, tungsten, tantalum, copper and gold, column 13 line 66 and 
column 14 line 61, wherein the a third impurity diffusion layer P-, fig. 5J, immediately below the 
gate electrode in the semiconductor substrate, and wherein the first and second impurity 
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diffusion include an extension region N*, fig. 1 J or 5K wherein the sidewall dielectric layer 
522A/522B is formed from a material including silicon oxide, column 13 line 38, wherein the 
sidewall dielectric layer 522A/522B or 122A/122B has an outer surface that is generally vertical 
with respect to the surface of the semiconductor substrate, and film thickness that gradually 
reduces from a bottom thereof up to an upper surface thereof, fig. 1 J and 5K. 

Regarding claims 35, 39, 40, 42-43, Gardner discloses the semiconductor device wherein 
the third impurity diffusion layer P- is completely disposed between the first and second impurity 
diffusion layers, fig. 1 J or 5K, wherein the extension regions 132A/132B are below the sidewall 
dielectric layer, and wherein an area below the gate dielectric layer is free of the extension 
regions, fig. 1J, 

Regarding claim 36, Gardner discloses the extension regions 1 32A/1 32B are below the 
sidewall dielectric layer, and wherein an area below the gate dielectric layer is free of the 
extension regions, fig. 1 J. 

Regarding claims 44-48, 50, 56-60 Gardner discloses the gate electrode 130 has a width 
the continuously increase from the bottom thereof up to an upper surface thereof, wherein the 
semiconductor substrate has a first surface and the indented section 1 14, fig. ID, has a second ' 
surface below the first surface, and wherein the entire gate dielectric layer 124 is disposed on the 
second surface, wherein the sidewall 122A/122B dielectric layer and the gate dielectric layer 124 
are disposed in contact with the indented section.47, wherein the sidewall dielectric layer has an 
outer surface that is substantially vertical with respect to the first surface of the semiconductor 
substrate, wherein the sidewall dielectric layer 122A/122B surrounds the gate dielectric layer 
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124, and wherein at least a portion of the gate dielectric layer is above at least a portion of the 
sidewall dielectric layer. 

1 

Regarding claims 49-55, Gardner discloses the semiconductor device wherein at least a 
portion of the gate dielectric layer is above at least a portion of the sidewall dielectric layers and 
wherein the sidewall dielectric layer 122A is formed below the second metal silicide layer, 
wherein a the gate electrode is above the semiconductor substrate, the first impurities diffusion 
layer, and the second impurity diffusion layer 5 1 , wherein the gate electrode has a width that 
continuously increase from a bottom thereof up to an upper surface thereof, wherein the 
semiconductor substrate has a first surface (top) and the indented section has a second surface 
below the first surface, and wherein the entire gate dielectric layer 124 is disposed on the second 
surface, wherein the sidewall dielectric layer 122A and the gate dielectric layer 124 are disposed 
in contact with the indented section, wherein the sidewall dielectric layer 122A surrounds the 
gate dielectric layer 124, wherein at a portion of the gate dielectric layer 124 is above at least a 
portion of the sidewall dielectric layer 122A. 

6. Claims 9, 1 1 , 21,29, and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6201278 to Gardner et al. and US 5747356 to Lee et al. and further in view of US 
6214679 to Murthyetal. 

Regarding claims 9, 29, 61, Gardner does not expressly disclose the semiconductor 
device wherein the first metal silicide layer is disposed on the first and second impurity diffusion 
layers, and the gate electrode includes a second metal silicide layer on an upper surface thereof. 

But Murthy reference discloses the semiconductor device wherein the metal 

silicide layer 236 is formed on the fiVst and second impurity diffusion layers 218, and the 
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gate electrode 206 includes a metal silicide layer 236, fig. 12, on an upper surface 
thereof. At the time the invention was made; it would have been obvious to one of 
ordinary skill in the art to use silicide layer teaching of Murthy with Gardner, because it 
would have reduced the resistance of polysilicon as taught by Murthy, column 1 lines 47- 
48. 

Regarding claims 1 1, 62, Gardner does not expressly disclose the semiconductor device 
wherein the surface of the first and second impurity diffusion layers are formed at a position 
higher than a surface of the STI. 

But Murthy reference discloses the semiconductor device in fig. 1 2 wherein the 
surface of the first and second impurity diffusion layers 2 1 8 are formed at a position 
higher than a surface of the STI. At the time the invention was made; it would have been 
obvious to one of ordinary skill" in the art to use the elevated source and drain teaching of 
Murthy with Gardner' s device, because it would have increased the conductivity and 
good punch through characteristics obtained as taught by Murthy, column 5 lines 62-67. 
Regarding claim 21, as discussed in the above claim 1 Gardner discloses all the 
limitations of claim 21, except the surface of the first and second impurity diffusion layers are 
disposed at a position higher than a surface of the STI. 

But Murthy reference discloses the semiconductor device in fig. 12 wherein the 
surface of the first and second impurity diffusion layers 21 8 are formed at a position 
higher than a surface of the STI. At the time the invention was made; it would have been 
obvious to one of ordinary skill in the art to use the elevated source and drain teaching of 
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Murthy with Gardner's device, because it would have increased the conductivity and 
good punch through characteristics obtained as taught by Murthy, column 5 line 62-67. 


Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thao X Le whose telephone number is (571) 272-1708 The 
examiner can normally be reached on M-F from 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M Fahmy can be reached on (571) 272 -1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAII 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) 




Thao X. Le 
14 May 2004 
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